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I. PREFACE 
During the summer of 1974 a studytrip was made to the U.S.A. 
The purpose of the trip was threefold: 
a. to study outdoor recreation research as it is done by universities 
and agencies in America 
b. to study problems concerning the multiple-land use of rural areas 
as also the type of research connected to this 
c. to study the possibility of the formation of an international 
studygroup regarding problems on multiple land use. 
The main part of the studytrip was spent at the Department 
of Park and Recreation Resources of Michigan State University 
(East Lansing, Mich.) while the second part was spent at the 
Department of Natural Recources at Cornell University (Ithaca, 
New York). During the trip visits were also paid to several 
Institutions as for instance: The Bureau of Outdoor Recreation 
(B.O.R.); the Resources For the Future (R.F.F.) and the U.S.D.A. 
Forest Experiment Station. 
Seminars and lectures were given at M.S.U. as well as Cornell 
University on several topics concerning outdoor recreation. Four 
of these topics are given in this note. A discription of the 
studied research can be found in note no. 868 of the Institute for 
Land and Water Management Research (see VAN LIER, 1975). 
II. OUTDOOR RECREATION RESEARCH IN EUROPE 
2.1. G e n e r a l 
Although Western Europe is smaller in acreage than the United 
States, it consists of many countries. Studying outdoor recreation 
research for this reason means much work and will probably show 
many and large differences. It is for this reason that the 
comparison of outdoor recreation research in the different European 
countries will be restricted to four countries: 
Great Britain, Belgium, Germany and the Netherlands. 
The given conspectus is to a large degree derived from a study-
day on the same subject held in the Netherlands in 1974 (see 
STICHTING RECREATIE, 1974). In this conspectus three important 
parts of research will be studied, namely: 
1. organization of the research 
2. the (type of) research itself 
3. the application of the results. 
2.2. O r g a n i z a t i o n o f t h e r e s e a r c h 
2.2.1. For G r e a t B r i t a i n the research has been done 
(roughly divided) by: 
1. governmental bodies 
2. academic and professional institutions 
3. private trusts or enterprises 
1. Governmental bodies are national, regional and local. The 
national governmental bodies can further be diveded into: 
. Departments as for instance the Department of the Environment 
and the Ministry of Agriculture, Forestry and Fisheries. 
. Public bodies with statutory responsibilities and which are 
funded by the central government. Examples of this are: 
- sports council 
- the Countryside Commission 
- the Forestry Commission 
- the Nature Conservancy Council 
- the England and Wales Tourist Boards 
- the British Waterways Board, etc. 
In Scotland similar bodies exist. The bodies coordinate their 
outdoor recreation research through the Countryside Recreation 
Advisory Group (CRRAG). 
On the regional level new Regional Water Authorities (RWA's) 
are just created (april 1974). This authoroties have several 
responsibilities including outdoor recreation research, the 
provision of facilities and the management of freshwater 
resources for recreation. 
On the local level the Local Authority Planning Department is 
the most important one regarding outdoor recreation research. 
2. In Great Britain there is a linary system of higher education: 
- Autonomious Universities: supported by the University Grants 
Committee 
- Polytechnics (local government-managed) which are supported 
partly locally and partly from central government funds. 
Of the total amount of outdoor recreation research in Great 
Britain, most will be carried out by academic institutions, 
which include a support by the government without however a 
centralized control. The research projects can be small (post-
graduate student) or large, involving teaching and research staff. 
A wide range of Universities and Polytechnic Departments are 
involved as for instance: 
. agricultural economics . economics . physical education 
. architecture . geography . planning 
. biology/botany . hotel lateriny . resource management 
. business management . landscape . sociology 
architecture 
Aside from the Universities and Polytechnics Research Institutes 
exist carrying out outdoor recreation research, as for instance: 
- The Architectural Association 
- The Town and Country Planning Association 
- Royal Institution of Chartered Surveyors 
- Institute of Foresters of Great Britain 
- Association of Librarians 
-* Institute of Parks and Recreation Administration 
- Institute of Landscape Architects. 
3. The private sector consists, finally, of commercial consultants 
with origin in market research, economic intelligence, business 
management, estate management, forestry, agriculture, and so on. 
Most of the research is carried out for recreation development 
companies. It is essential to know that few of the results is 
being published. 
2.2.2. In B e l g i u m the recreational research is to a large 
degree determined by the increase in the physical planning 
especially with regard to physical plans on local and regional 
level. Untill 1960 almost no research was done in Belgium, but 
more research has been carried out since then. This research can 
be devided into: 
- research as part of the physical planning 
- research in the framework of cultural free time behaviour 
- research with regard to tourist-travel to especially the 
Belgian coast. 
Universities did not play an important role in the recreational 
research up to 1972 when a special faculty for free time behaviour 
was created on the University of Brussels. The research which is 
done here has a more fundamental character. The regional and local 
authorities, however, are carrying out research which is directly 
applicable either to the physical planning or to tourist-accommodations. 
2.2.3. In G e r m a n y outdoor recreation research is to a 
large degree carried out in four institutions: 
- universities 
- special institutes 
- different departments of country (federal) and province (state) 
governments 
- private enterprises. 
The universities are carrying out more fundamental research 
but the research subjects are badly coordinated because they only 
fit in the own research program. 
From the several special institutes the following ones can 
be given: 
. the state research service 
. academies 
. market research institute 
. planning services 
. foundation for free time 
The departments of the country and provincies are carrying out 
research especially with regard to planning and layout of facilities. 
The most important private enterprises for outdoor recreation 
research are the ones which are carrying out opinion research. As 
in Great Britain, however, the results are not often published. 
Most outdoor recreation research up to now has been taken place 
(either in universities or in special institutes) in Frankfurt, 
Göttingen, Hamburg, Köln and especially in Munich. 
2.2.4. In t h e N e t h e r l a n d s outdoor recreation research 
is also widely spread. 
Research is carried out by: 
. ministries 
. universities 
. research institutes 
. governmental services 
. private enterprises 
Some of the ministries are carrying out that part of outdoor 
recreation which is necessary for their own responsibility. 
Research has been done by the Ministry of Traffic (recreational 
traffic), the Ministry of Economics (benefit-cost analyses of 
outdoor recreational provisions), the Ministry of Agriculture 
(recreation on the farm), and so on. There is, however, a special 
ministry which is responsible for the majority of research in recreation. 
This is the Ministry of Culture, Recreation and Social affairs, 
which has a special research group, carrying out their own research 
program as also trying to coordinate research in the Netherlands, 
especially the ones which are subsidized. 
Most universities nowadays have one or some departments of which 
outdoor recreation is a part of. Research is more fundamental but 
badly coordinated. 
There are many special research institutes which, as part of 
their research program, carry out outdoor recreation research. For 
instance: 
- Institute for Applied Sociology 
- Institute for Nature Conservancy 
- Institute for Research in Forestry and Landscape 
- Institute for Land and Water Management Research 
Their programs are not coordinated, although they have strong 
connection with regard to the subjects of research. 
The governmental services carry out that part of the research, 
which is important for their own work as for instance: 
- the IJsselmeer Polders Development Authority 
- the Government Service for Land and Water Use 
- the Government Service for Physical Planning (together with the 
provincial ones) 
The private enterprises can be split into two: the ones which 
are specially created for research and the ones which have a 
major task in planning,construction etc. From the first ones the 
Dutch Research Institute for Tourism and Recreation should be 
mentioned. It works for several governmental levels (local, regional 
and national), but also for private bodies. From the latter one 
offices, specially occupied with construction of roads, new city-
quarters, land reform plans, etc. carry out certain types of outdoor 
recreation research. At last special attention should be given to 
the'Foundation Recreation*,which try to coordinate not only research 
but also education, planning etc. of outdoor recreation in the 
Netherlands. 
2.3« T h e ( t y p e o f ) r e s e a r c h i t s e l f 
2.3.1. In G r e a t B r i t a i n the main broad areas of 
research are: 
Economics Spatial modelling 
Sociology Biology 
Interpretation Phenomenum 
- Economic research on outdoor recreation has tended to concentrate 
on a 'cost/benefit' analytical approach and to try and calculate 
the benefits of recreation by variations on Clawson's method in 
which a demand curve for a particular recreation site is first 
derived (visually from 'distance decay' data) and then the 
consumers surplus is calculated. 
- Spatial modelling consists of many types of models like 
recreational trip pattern using multiple regression techniques, 
spatial interaction models and system models. Large studies in 
this field are SIRSEE (Study of Informal Recreation in South-
East England) and STARS (Scottish Tourism and Recreation Survey). 
- Sociological work concerning topics as the position of leisure 
in our society and the perception of individuals of, for example, 
'crowding', 'wilderness', etc. 
- Biological research into outdoor recreation is concerned mainly 
with the physical impact of visitors or sports participants on 
the natural habitat of different resources. 
2.3.2. In B e l g i u m most studies are limited to smaller ones 
restricted to certain subjects and a small portion of the 
population. Apart from this ones more fundamental studies have also 
been made as for instance: 
- econometric studies about tourists spending in Belgium 
- the spending of holidays by labourers 
- the free time behaviour in Flanders 
- the value of free time for women 
- the free time behaviour of the youngsters 
- the free time behaviour of the aged people housed individually, etc. 
2.3.3. The research in G e r m a n y can be devided in three 
parts: 
1. spending of free time in the environment of the housing 
2. spending of free time in areas with a high accesibility 
3. spending of free time in areas only accesable by travelling 
over a certain distance. 
1. Not much studies have been carried out regarding free time 
behaviour at night and during weekends by people who don't 
leave the city, village etc. However, sociological studies 
have been carried out regarding the value of'green'areas for 
city-people. Especially time-budget studies in this regard 
have been carried out. 
2. A field on which more attention is paid is the recreational 
travel to intermediate areas, especially regarding his 
spatial working. In these studies it was tried to get an 
insight in problems as sphere of influence, participation of 
special social groups, used vehicles, economic considerata 
and planning problems. 
3. In this field holiday traffic is studied in which special 
travel distance and the amount of traveling are taken into 
account. Aside from this aspect tourism is studied largely 
regarding such aspects as climatology, economics (private 
enterprises) and medical and theological desiderata. 
2.3.4. In t h e N e t h e r l a n d s different disciplines 
are working on outdoor recreation as for instance: 
sociology land layout 
economy futurology 
traffic sciences psychology 
- In sociological sciences fundamental studies are carried out as: 
. social determinants of free time behaviour 
. the relationship between countryside-people and developments 
on outdoor recreation in their area 
. holidays and holidays-spending in this century. 
More recently studies have started regarding sportfishing, 
the spending of free time (especially weekends) in a certain area 
and the relationship between outdoor recreation on facilities 
inside and outside cities. 
- In economy it is tried to construct demand curves, based on 
spatial models, to estimate the benefits of certain kinds of 
outdoor recreation sites especially under construction in rural 
areas. 
- In traffic sciences models are constructed to predict recreational 
travel, as part of total traffic, for the dimensioning of roads etc. 
- Land layout is dealing with research trying to give answers on 
such problems as what kind of facilities should be constructed, 
where the best location is and what capacity they should be given. 
- Futurology is trying to give predictions on the increase of the 
phenomenum outdoor recreation, specified for several forms. 
- In psychology studies are started concerning the perception of 
the landscape by people etc. 
2 . 4 . T h e a p p l i c a t i o n o f t h e r e s u l t s 
2 . 4 . 1 . In G r e a t B r i t a i n r e sea r ch i s used i n two ways: 
. a positive way when it is used for real facilities as for instance 
houses, roads, special facilities, access agreements (with 
compensations to owners), rehabilitation of footpaths, grants 
to private developers, favourable tax arrangements and, by no 
means least, further commissioned research; 
. a negative way as for instance the withholding of planning 
permission and grants pending re-design or other conformity, 
restrictions on movements under Highway Acts, special restrictive 
legislation, pricing policy and differential taxation. 
All in all there is much research which is not used at all. 
This counts for commercially-sponsored research as well as academic 
research, due to the fact that both the usefulness is low as well 
as in the division-making process in planning etc., much more other 
factors play an important role. 
2.4.2. In B e l g i u m the application of the results of 
research is also weak. In physical planning the inventory 
of facilities are the only used data. But almost no consideration 
is given to wishes, recreational behavioral pattern, attitudes, 
spendings, etc. 
Only data on existing facilities and on criteria or norms out 
of studies of abroad are used in the planning proces of facilities. 
2.4.3. The application of research results in G e r m a n y seems 
to be better because it is more direct and practical. 
Examples are the research for regional planning, for tourism, for 
planning of nature parks, etc. Use has been made from sociological, 
economical and traffic studies. A special field in this is the 
prediction. Much research has been done in this field, but the use 
of it is low, since there is less confidence in the results. From 
more fundamental studies as medical and psychological ones the 
application is still low. 
2.4.4. In t h e N e t h e r l a n d s the application of results 
of research also give many problems because: 
- if the study has a fundamental nature it is often hard to 
translate the findings in a way in which it can be used for 
planning, capacity determination and layout 
- if it is a case study it can only be used for the project for 
which the research has been carried out. 
There are some exceptions however: 
- the research carried out regularly (for instance each year) by 
the Central Bureau of Census is used many times as a basis both 
for further research as well as planning (holiday-research, 
day-trips, etc.) 
- some incidental researchers gave data which are very much used 
for the same (planning and research). Examples are the research 
in 1956 about the day-trips of the people of four cities and 
the research in 1965 of the people in one large city. 
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2.5. S u m m a r y 
In this chapter a short background is given of the different 
researches which, are carried out in four Western European countries: 
Great Britain, Belgium, Germany and the Netherlands. The differences 
and similarities are described. 
The conspectus is based on a congress held in the Netherlands 
in 1974 concerning Outdoor Recreation Research in Western Europe. 
See also DOWNING (1974); RUPPERT (1974) and QUACKELBEEN (1974). 
III. CAPACITY AND LAYOUT OF OUTDOOR RECREATION PROJECTS 
3.1. P r e f a c e 
In studying the phenomenon outdoor recreation one is directly 
confronted with the question what part of it should be taken into 
account. It is impossible to study all problems simultaneously. 
Outdoor recreation as a study object is multidisciplinary. 
Therefore outdoor recreation research can be distinguished in 
two ways, namely: 
a horizontal subdivision: in this a distinction can be made in 
several specializations as for instance: sociology, economy, 
traffic sciences, land layout, futurology. A number of problems 
concerning outdoor recreation does not belong to one specialization, 
but move among several of them. Behavioural studies (sociology) 
are often a basis of model studies (in traffic science), prediction 
models (futurology) and demand models giving raise to benefit-cost 
analyses (economy). In the same way it is possible that the use of 
facilities (studied by sociologists) forms the basis for layout 
models (layman) as also for criteria with regard to drainage and 
soil science (agriculture). 
a vertical subdivision: in this a distinction can be made in the 
level in which a certain phenomenon (f.i. outdoor recreation) within 
one or some specialization is treated. Examples: 
* . social studies concerning behaviour and motivations 
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. the same, but just restricted to determine the behavioral pattern 
. model-studies based on for instance factor analysis 
. the same, but just with some factors 
. simple calculation schemes 
* . determinations of use patterns for outdoor recreation 
. including motivations and wishes 
. models based on expected developments 
. the same, but just valid for present use 
. formulating soil and hydrological criteria 
With regard to outdoor recreation research in the Netherlands 
a distinction has been made in: 
- 'home' research 
. measuring outdoor recreation behaviour of people in cities etc. 
. relation studies 
. model studies (demand and gravity models etc.) 
- 'site' research 
. measuring origin-destination as also other factors of the 
visitors 
. relation studies 
. model studies (use and layout models) 
As g e n e r a l p r o b l e m can be stated: 
'to learn to know and understand the phenomenon outdoor recreation 
as a phenomenon of the society and with that as part of the human 
activities'. 
More concrete the problem can be translated into: 
'to learn to know outdoor recreation in number and size in a way 
in which it can serve as a basis for a stratigy with regard to the 
creation of facilities'. 
In this creation of facilities three problems can be determined: 
- the determination of the location: in which a synthesis between 
supply (potentials of the landscape) and demand has to be found 
- the calculation of the capacity in which the expected demand and 
the normative number (frequencies) have to be studied 
- the layout: in which the relation between use of the parts of the 
projects, the mutual balance of these parts and the landscape and 
the consequences for soils and hydrology are studied. 
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3 . 2 . D e t e r m i n a t i o n o f c a p a c i t y 
3 . 2 . 1 . The system 
Each study dealing with a variance in the order of magnitude 
of a phenomenon has the problem of chosing one certain value out of 
a number of these values. Concerning day-visits to an outdoor 
recreation facility it means that the capacity determination of an 
object has to be based on the choice of a certain day-visit out of 
a fluctuating number of these visits. These fluctuations can be 
given in different ways. One method is the determination of the 
number of days, in which a certain number of visits per day is 
reached or exceeded, given by the curve of exceedance. 
These curves can have different forms. The type depends on 
many factors as for instance the accommodation level of the object, 
the sensitivity for weather, the length of the season, the type 
of outdoor recreation, etc. In fig. 1 some examples are given. 
r- • " • • • — . 
_L J_ 
->- cumulative number of days 
Fig. 1. Some theoretical curves of exceedance of visits per day 
V to outdoor recreation objects (after VAN LIER, 1973) 
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The level as well as the shape of the curve for a certain 
outdoor recreation project is not constant, when considered over 
many years. This is caused by different factors of which the in-
or decrease in visits (by such changes as behaviour, population, 
alternative projects) and the weather situation during the whole 
recreational season are the most important ones. Therefore the 
average curve over many years has to be taken as a basis for the 
planning capacity. For a new project this means that such a curve 
as an average curve over many years, in which the project will be 
in use, has to be calculated. The in this way calculated curve is 
called the curve of exceedance of day visits for the normative 
year. 
Once having determined the curve of exceedance two steps have 
to be carried out to determine the planning capacity (= maximum 
number of visitors which should be accommodated at any time and 
which is used as basis for the dimensioning of the different 
elements of the project; see also fig. 6): 
- the choice of the n o r m a t i v e d a y , defined as that 
day in the sequence of decreasingly crowded days for which the 
capacity and accommodation is planned 
- the choice (or knowledge) of the m a x i m u m m o m e n t a r y 
v i s i t , defined as the maximum number of visits at present at 
a certain moment, on the normative day. This gives, finally, 
the planning capacity. 
3.2.2. Elements of the system 
3.2*2.1. T h e c u r v e o f e x c e e d a n c e f o r t h e 
n o r m a t i v e y e a r . The curve has two axes: an axis with 
number of visits per day (vertical one) and an axis with the 
number of days (horizontal one). 
The day visits (vertical axis) are determined by many factors. 
With constant weather and type of day the number of visitors 
visiting a certain (new) outdoor recreation project depends on two 
groups of factors: 
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- demand factors: in which population and certain socio-economic 
variables are the mqst important ones 
- supply factors: in which properties and accessibility of the new 
as well as of existing alternative projects are most outspoken 
In fig. 2 examples of curves of exceedance for four existing 
inland beaches are given. 
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Fig. 2. Curves of exceedance of visits per day V for free entrance 
and non-free entrance inland beaches in the Netherlands 
(after VAN LIER, 1973) 
The calculation of day visits, in dependency of factors 
influencing this, can be done on several ways as with calculation 
schemes, distance-decay functions or use models. Some examples 
of this last ones are the developed use models for inland beaches 
in the Netherlands. Per type of day and for certain weather 
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conditions the following models were set up and calibrated: 
- for non-free entrance inland beaches with a relatively high 
accommodation level: 
-YD 
r
 -1 V = a(P-E+B)e (A , + A _) (1) 
cl cl 
- for free entrance inland beaches with a low accommodation level: 
-YD 
a(P-E) + ßB e r (Ac] 
where: A = total number of visits to an inland beach per origin 
on a certain day 
P = number of inhabitants of origin 
E = number of inhabitants of origin on vacation elsewhere 
B = number of vacationists incoming into origin 
D = road distance between origin and site in km 
A . • capacity of alternative outdoor recreation sites inside 
origin, weighted according recreation type 
A - = capacity of alternative outdoor recreation sites 
outside origin, weighted according recreation type and 
distance between origin and site 
e = base of natural logarithms 
Fig. 3 gives an example of these models. 
The horizontal axis of the curve of exceedance, giving the 
number of days on which a certain visit is reached or exceeded, 
is determined by the weather circumstances and the type of day. 
If the relationship between visit and weather is described it is 
necessary to distinguish between types of days. Days which are 
mutually comparable with regard to both demand and supply and 
only differ by coincidental fluctuations in weather conditions 
should be taken into account. Such a distinction can be done in 
the following way: 
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NON-FREE ENTRANCE FREE ENTRANCE 
( A c t + A c 2 ) x 1 0 
or gin 
(A c , + Ac2)x10 ! 
3.5 
D r in km 
origin 2.5 5.0 75 
(P-E+B)x10 
15.0 
1O0 12.5 15.0 
( P - E * B ) x 1 0 4 
10.0 
— 10.0 
(Ac 1 + A c 2 )x10 
3.5 
(Ac 1 + A c 2 )x10 
3.5 
40 50 
D r in km 
10,7=20 km 
2.5 
15 
0 5 
irlgln 2.5 
(P-E)x104 
B X103 
10.0 12.5 15.0 
( P - E ) X 1 0 4 
B X103 
15.0 
Fig. 3. Visits from a certain origin to a non-free entrance 
respectively free entrance inland beach, when keeping 
constant the population of that origin P-E+B respectively 
P-E and B (a), the distance between origin and site D (b) 
and the capacity alternative sites A . + A _(c) for 
Eurostrand (non-free) respectively Zandenplas (free) on 
July 27, 1969 (after VAN LIER, 1973) 
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- a first distinction in parts of the season: for instance forseason, 
main season; industrial holidays and late season 
- a second distinction in days of the week: for instance Sundays and 
other official holidays; Saturdays and workdays 
This leads to 12 day groups. Per day group the weather relation 
can be studied per type of outdoor recreation. After this the found 
meteorological parameters can be studied over many years and used 
for a frequency analysis to predict the probability of certain 
weather values. 
An example are two types of weather models, determined for 
inland beach recreation: 
1) a statistical one of the following type: 
0.139T.--0.116 In J (N_+N, )-0. 152 In u . 
W - 0.1767 d 2 t 2 h t 2 (3) 
where: W = outdoor recreation weather value (in a range 
from 0 through 10) 
T,_ = dry bulb temperature at 14 h p.m. in C (with d2 
Td2>15°C) 
J(N „+N ) = effective cloudiness at 14 h p.m. in okta 
N = cloud cover at 14 h p.m. in okta 
N, = cloud cover at 14 h p.m. of the type stratocumulus, 
stratus, cumulus and cumulonimbus in okta 
u . = wind velocity at 14 h p.m. in m.s. (with 
t2 
u _<10 m.s ) 
e = base of natural logarithms 
In fig. 4 an example is given. 
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(Nh+N tz)in okta 
8 12 16 20 
y 2 ( N « N )in okta 
' h t2 
16 20 
u t 2 in knots 
Fig. 4. Weather values for outdoor recreation when keeping constant 
the wind velocity u.„ (a), the effective cloudiness 
|(N +N „)(b) and the temperature Tj.(c) based on the general 
weather model for inland beaches in the Netherlands (after 
VAN LIER, 1973) 
2) a heat exchange model 
Use can be made of a formulation of the heat exchange of the 
human body with the atmosphere. An advantage of this approach 
is the ability to break the regional correlations between 
sunshine and temperature. A model, based on this heat exchange 
was derived with the following meteorological factors: 
temperature, wind velocity, sunshine, relative humidity and 
global radiation. 
In this model two basic assumptions were made: 
V^ = f(H J t upt (4) 
and: 
K L 
H ^ = (l-r)H ,-H, -yLK (T -T )- — £ (e -e ) 
upt ' sh lo ' uv s a 1+K r sa a 
u s 
(5) 
where: V = total number of visits to an inland beach on a 
certain day 
H = heat uptake by human body from atmosphere in cal. 
cm .day 
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r = reflection coefficient of human body for global 
radiation 
-2 -1 H , = global radiation flux in cal.cm .day 
. -2 -1 
H. = net long wave radiation flux in cal.cm .day 
o -1 Y • psychrometer constant in mm Hg. C 
-3 
L = latent heat of vaporization in cal.cm 
K = wind dependent transport coefficient in cm.mm Hg 
u 
day 
T = skin temperature of human body in C 
o T = air temperature in C 
e = saturated vapour pressure of the air in mm Hg 
Sa 
e • actual vapour pressure of the air in mm Hg 
r = evaporation resistance of human body surface in 
cm .mm Hg.day 
The final relationship was based on: 
V -ff (l-r)H , - H. - LK (T -T )I 
t L sn 1O u s a J 
(6) 
The different elements of this equation had to be expressed in 
the meteorological factors of which data were available. Furthermore 
the equation was made valid on an hourly basis and for the period 
from 10 h a.m. to 17 h p.m., since this is the main part of the 
day for recreational activities on inland beaches. Filling out 
all the parameters gives the following relationship: 
V„ - f KO.07 H -(0.99u
 o+0.5A)(33-TJO) - (0.05T,o+0.24S+ t |_ sn X.L d2 al 
+0.0045STd2+2.63)(0.39-0.015Td2rh2+0.087rh2)l (7) 
Equation (7) has been fitted to data on visits per day to 
inland beaches according to the following procedure. First the 
values of the function were calculated. Then some relationships 
were chosen, the parameters were estimated and the goodness of fit 
was calculated. The equations chosen were: 
W » — £ - - a e upt (8) 
max 
20 
9V 
w =-
max 
10 
1 + a e 
-*<Hupt> 
(9) 
9V H H ^ 2 H 3 
„.«L = a + 3^Ei+Y(Ji£t) ^ ( ^ 
max 10 10 10 
(10) 
In contrast to eq. (3) the outdoor recreation weather value (W) 
is here defined as 9 V /V instead of 10 V /V . This was 
t max t max 
necessary to find in eq. (9) an asymptote at the level W = 10. 
Fig. 5 examplified the relationship. 
vmax 
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'Ù 
/ i 
! 
* ; 
L J 
-240 -200 -160 -120 -80 -40 0 +40 
HUDt' n Cal' Cr"'2 d0^1 
Fig. 5. Relationship between heat uptake of human body H and 
W-values for inland beach recreation in the Netherlands; 
a=e-power (eq.8) and b=s-curve (eq.9); after VAN LIER, 1973) 
3.2.2.2. T h e n o r m a t i v e d a y . The choice of this day 
can be based on three types of considerations: 
- economic considerations. The benefits (private as well as national) 
plays an important role. The general rule is to equate marginal 
costs and marginal benefits; 
- social considerations. People find it not responsible to send 
away people more than (x-1) times in the normative year, which 
means that x is the day to be chosen; 
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- technical considerations. These ones should be taken into account 
if technical constraints do not allow more visitors. The carrying 
capacity for instance can be the limiting factor. 
The problem of the choice of the normative day is large, 
especially for that part of the curve of exceedance, in which this 
one is steep. A different choice can cause a large effect on the 
planning capacity. For the Netherlands it counts that for many forms 
of outdoor recreation the number of days, suitable for it, is low. 
Therefore the normative day should be chosen close to the peak visit. 
For inland beach recreation f.i. a capacity of 70 to 80% of the 
peak visit is covering 95% of the days. The choice of the normative 
day depends on the form of outdoor recreation and the type of 
project. It varies for the Netherlands from the 2nd to the 15th 
most crowded day. For inland beaches often the third crowded day 
is chosen. For other forms of outdoor recreation other choices 
are made, for instance the 12th crowdest day for sport fishing 
waters and for roads for driving for pleasure. 
3 . 2 . 2 . 3 . T h e m a x i m u m m o m e n t a r y v i s i t . 
Two d e s c r i p t i o n s can be g iven: 
- the momentary visit of an outdoor recreation project is the 
total number of visitors at present on a certain moment on a 
certain day 
- the maximum momentary visit of an outdoor recreation project is 
the highest value of the momentary visit, which is reached on a 
certain moment on a certain day. 
The momentary visit depends totally on the process of filling 
up of the project, in which the duration of stay forms the decisive 
factor. This process can be described in several ways as for instance 
with formulas analogues to laws out in electricity. The determination 
of the momentary visit can be done with help of the following 
equation: 
t t t 
v
 -
= £ a - - I ß - = I (o.-ß.) (11) 
mom. t . u . l .L. • l .*•, l l v ' 
i=l i=l i=l 
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where: V . = momantary visit at time t; t = 0 at the moment the 
mom. t 
first visitor of the day arrives 
a. = number of incoming visitors in time period i 
3, = number of outgoing visitors in time period i 
V is the highest value of the V of each day. The time 
m.mom mom 
t at which the V is reached is the time for which holds: 
m.mom 
Y (a.-ß.) = maximum 
t-1 X X 
(12) 
The w a n t e d p l a n n i n g c a p a c i t y of the new 
outdoor r e c r e a t i o n s i t e to be c rea ted now i s the V on the 
m.mom 
normative day of the curve of exceedance for the normative year. 
In fig. 6 an example of the whole system finally is given. 
>- cumulative number of days 
Fig. 6. System of determination of the planning capacity of a new 
outdoor recreation project by constructing the curve of 
exceedance of visits per day for the normative year, the 
choice of the normative day and using the measured 
momentary visit on the normative day V (after 
m.mom 
VAN LIER, 1973) 
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3.3. S u m m a r y 
In this chapter a description is given of an example for the 
determination of the planning capacity of new to be created outdoor 
recreation sites. 
First the system in general is given in which the curve of 
exceedance is described as also the normative day and the normative 
number of visits. 
For the determination of the two axis of the curve of exceedance 
two relationships are given. The first one is an use model giving the 
number of visitors per origin depending on population, distance 
and alternative sites. The second one is a weather model giving 
the number of visitors on a site in dependancy of temperature, 
windvelocity, sunshine, humidity etc. 
IV. RESEARCH WITH REGARD TO THE LAYOUT OF OUTDOOR RECREATION 
FACILITIES 
4.1. B a c k g r o u n d 
Layout research can be considered as the last problem in the 
sequence: what, where, how much (or how large) and how. A short 
description of the four problems is the following one: 
w h a t : research on the phenomenon outdoor recreation with regard 
to the human being; background theories, wishes and 
motivations, etc.-^sociologists and phychologists 
w h e r e : optimization of the location: demand and supply problem 
h o w l a r g e : research on planning capacity -*• number of 
visitors; frequency •*• balance between demand and supply 
and relationships with type of day, weather, etc. 
h o w : determination of elements as part of the site, their size 
and mutual location 
The problems with regard to research concerning the lay-out of 
outdoor recreation site is twofold: 
. what kind of research should be carried out in what way? 
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. if the measured behaviour is taken as basis one should be aware 
of the fact that this at best is the balance between demand arid 
supply. Both ask for different approaches, However. For instance 
demand asks for background research and/or analyzing measured 
behaviour while supply is asking for insight in the suitability 
of areas for (a certain amount) of recreation. 
Up to now most research was based on the demand with given 
boundary condition. More recently it has turned to finding the 
balance between environmental and recreationistscapacity so: 
- an approach from the carrying capacity of the environment: 
number (and frequency) of visitors in a way in which the natural 
value of an area does not decrease for a longer period of time 
- an approach from the human being: wishes and tolerancies; what 
is nice, what is boring, what is the meaning of crowdedness or 
emptyness, how often is it allowed to appear? 
The problem of the carrying capacity can be approached in 
several ways, as for instance: 
- social capacity: tolerancies and wishes of the human beings 
- biological capacity: the same but then from a point of view of 
the vegetation and fauna 
- technical capacity: more technical considerations as for instance 
the pollution of the water, etc. are forming the basis. 
- psychological capacity: problems of perception: the size and form 
of thé elements, border effect, etc. 
With regard to this last one it was found that two effects 
are important: 
- intervening opportunities: in comparable circumstances the areas 
close to parking spots, entrances, etc. are used most 
- border and island effect: as long as there is a free choice 
£tx the àrèâ people like to sit down near borders or Other 
topographic boundaries 
For instance: 
. in restaurants etc. people sit down first alongside the walls 
. in city parks benches with back cover are used most 
. in larger parks the most crowded places are found on the borders 
(woods, waters, small hills, etc.) 
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. in open flat areas groups of trees, small woods and hills are 
used most 
. in wooded areas the open areas are most popular 
The Institute for Land and Water Management Research is working 
on two investigations: 
- supply part: - determination of the overall suitability of an 
area for outdoor recreation 
- suitability of certain fields for outdoor recreation 
from a point of view of soil and hydrology 
- carrying capacity of sport fields, etc. 
- demand part: - research on existing facilities with regard to 
behaviour of people to study: 
. distribution effect: distribution of the people 
over the several types of elements 
. border effect: differences in use of areas 
within a certain element 
. relationship walking distance-crowdedness: 
changes in crowdedness with different walking 
distances 
. crowdedness effect: differences in number of 
people per area with a chancing number of 
visitors 
An example of these four 'effects' is given in fig. 7. 
4.2. F i e l d w o r k 
For this last research the field work can be carried out in 
two ways: 
a) by means of observations by people (countings) 
b) by means of air photography 
sub a. The countings are done in two ways: 
a.l. (cordon) countings of entrances of a project. Purpose is to 
find: 
- the number of visitors per day 
- the filling-up process of the project 
26 
u 
§ 
3 
O 
o 
CM 
E 
o 
o 
t_ 
a l 
m 
m 
d) 
' c 
-o 
a> 
•o 
o 
£_ 
U 
cn| 
Ç 
'(_ 
3 
<n 
o 
a> 
E 
IA 
c 
T3 
<b 
"O 
O 
r_ 
o 
a> 
o 
c 
o 
!2 
T3 
O) 
c 
'.* 
o 
s 
l/> 
m 
a> 
c 
0) 
"O 
5 
o t_ 
u 
m 
<J 
<u 
aj 
i 
t_ 
0) 
T3 
«_ 
O 
CM 
E 
0) 
c_ 
a 
m 
CM 
E 
o 
o 
i • • '-^ij^1 
W
 CM 
E 
o 
o 
£ 
o. 
I _ J i i i ' i i ' 
£ 
»o 
"> 
>> 
o 
• o 
N—' 
l'ai 
Q 
a; 
"O 
o 
£3 
"O 
E 
<b 
•a (_ 
o 
^ 
^ 
(J 
c 
o 
•«-» 
m 
TD 
O) 
c 
'3. 
o 
* 
s ^ 
E 
v_* 
• ! -> 
C 
(D 
E 
0) 
0) 
'S 
0) 
N 
«—* 
m 
-t-> 
'<n 
> 
>> 
o TJ 
v
-' 
Ö 
O 
«1 
w 
• H 
Ö 
O 
U 
cd 
O 
M 
O 
QJ 
<4-< 
O 
7i 
O 
• H 
> cd 
Xi 
<u 
.n 
CU 
,c •u 
o 
t-1 
cd 
60 
0J 
H 
,C 
•P 
•r-l 
TJ 
CU 
u 3 
cd 
0) 
S 
0) 
r Q 
o 
Xi 
o 
• H 
.fi & 
— 
w 
•u 
a CJ) 
<« >4-t 
* • 
n 0 
o ÜH 
Q 
r -
cr> 
•—i 
C*T 
fl3 
pq 
M 
0) 
cd 
v ^ 
03 
-M 
0) 
O 
M 
• O. 
Ö 
O 
•i-I 
4-1 
cd 
G) 
H 
O 
0) 
i-I 
^ 
o 
o 
T3 
• u 
0 
o 
fr 00 
• H 
PU 
27 
- the determination of the 'maximum momentary visit' - the 
maximum number of visitors at present at a certain moment. 
In formula: 
V «. = £<*. - I 3. = l (a.-ß.) (13) 
mom.t .L. l .L, l . *', l l i=l i=l i=l 
where : 
V = momentary visit at time t; t = 0 at the moment 
mom. t 
the first visitor of that day arrives 
= number of incoming visitors in time period i 
= number of outgoing visitors in time period i 
l 
a.2. Counting the number of people per element for the determination 
of the mentioned four 'effects'. 
If these countings are carried out on fixed periods the number 
of persons is than determined: 
- on parts of elements: by means of sampling 
- on total element: by means of counting all persons 
sub b. The air photography was carried out for the same purpose 
as the visual countings (namely the four effects). Two 
methods can be followed: 
- vertical photographs: 
advantages : the surface acreage is directly measurable ; 
there are no problems with shade 
disadvantage: costly 
- obliques: 
advantage: cheap; for the same amount of money more data 
are available 
disadvantage: there are problems with shade; the surface 
acreage is not measurable 
4.3. S o m e r e s u l t s 
Some attention will be paid on: 
- own research 
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- a theoretical approach of some norms for the capacity 
- research with regard to the water quality of inland beaches 
- determination of the capacity of lakes for water sports (boating) 
4.3.1. Own research 
It was found that for inland beaches (see VAN LIER, 1973) 
- the m.m.v. (maximum momentary visit) increases with an increasing 
number of visitors per day (see fig. 8) 
- the crowdedness of beaches, swimming water and playing fields, 
etc. is decreasing with an increasing walking distance. This 
relationship, however, is not convincing. Therefore a regression 
analysis is started in which other properties of the elements 
are taken into account (see fig. 9) 
- the distribution over the different elements showed that with an 
increasing number of visitors per day: 
. the percentage of people in the water stays constant (in 
absolute terms: an increase) 
. the percentage of people on beaches increases (in absolute 
terms: a large increase) 
. the percentage of people on playing fields, etc. decreases 
(in absolute terms: an increase) 
(see fig. 10) 
In general it was found that 10 times as many visitors means: 
- 10 times as many swimmers 
- 30-50 times as many 'beachers' 
- 5 times as many on play fields etc. 
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Fig. 8. Filling up process of some inland beaches in the Netherlands 
on various days and the determination of the maximum 
momentary visit V (after VAN LIER, 1973) 
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Fig. 9. Relationship between walking distance D and crowdedness 
w 
on beaches, in the water and on other elements for inland 
beach Beekse Bergen at 14 h p.m. on Sunday 2-6-68 with 
V = 14827 (after VAN LIER, 1973 
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Fig. 10. Distribution of recreationists over water, beach and other 
elements of Beekse Bergen (a) and Eurostrand (b) at 14 h p.m. 
in relation to the visits per day V and on the normative day 
(3rd most crowded day in 1968) (after VAN LIER, 1973) 
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All these data and findings have led to the formulation of 
some equations for the determination of needed areas in new to 
be created inland beaches. The needed net area for sand beaches 
can be expressed as: 
n 
F = y V* l S. m (14) 
s s m.mom . ^. k sk k=l 
2 
where: F = net area of sand beaches in m 
s 
y = number of visitors on the beaches as fraction of 
s 
m.mom 
V = maximum momentary visit on the normative day on an 
m.mom J 
inland beach 
S, = fraction of beach visitors on beach part k 
. 2 
m , = average area per visitor on beach part k in m 
The value of i, depends, as we have seen in fig. 9, on the 
walking distance. This relation can be given by means of: 
"
ßDw.k <15) 
m = a e 
where: D , = walking distance to beach part k in 100 m 
w.k. r 
a and 3 = to be estimated parameters 
e = base of natural logarithms 
So eq. (14) turns into: 
n -3D 
F = y V* I Sva e W'k (16) s s m.mom , u, k k=l 
In the same way the net area of swimming water can be calculated by 
means of : 
n -SO 
F = y V Y w. Y e W'k (17) 
w •'w m.mom , L. k' v ' k=l 
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where: F = net area of swimming water in m 
w 
y = number of visitors in swimming water as fraction 
•'w 
of V* 
m.mom 
w = fraction of swimmers in part k of swimming water 
D , = walking distance to part k of swimming water in 100 m 
w.k 
Y and 6 = to be estimated parameters 
The needed area for the other elements (playing fields, etc.) 
can be calculated by means of: 
F = y m V* (18) 
e e e m.mom 
2 
where: F = net area of other elements in m 
e 
y = number of visitors on other elements as fraction of 
m.mom _ 
m = average area per visitor on the other elements in m 
e 
The needed area of parking lots on an inland beach depends on: 
the number of visits per day, the duration of stay (given by the 
V ). the mean number of visitors visiting the project by car 
m.mom ' 6 y J J 
and the mean number of visitors travelling in one car. The planning 
capacity can be determined by means of: 
A = aßn_1V (19) 
t.n 
where: A = number of to be parked cars on an outdoor recreation 
project 
a = V* in % of V 
m.mom t.n 
3 = number of visits by car as fraction of number of visits 
on normative day 
n = mean number of visitors travelling in one car on 
normative day 
V = number of visits on normative day t.n J 
If the normative day is not known the planning capacity can be 
based on the peak day as follows: 
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A = aßn 'fiv (20) 
t.p 
where: V .= number of visits on peak day t.p 
6 = number of visits on normative day as fraction of 
number of visits on peak day = V /V 
r J
 t.n t.p 
The needed gross area of a parking lot can be calculated by 
transforming eq. (20) into: 
F = m yaßn_16V (21) 
P P t.p 
2 
where: F = gross area of total parking space in m 
P
 . 2 
m = net area per parked car in m 
y = ratio between gross and net area of parking lot 
The total area of a facility is more than the sum of the 
different parts. If this also is given in a formula, one could 
describe this as follows: 
F = F + F + F + F + Fr (22) 
tb s w e p f 
2 
where: F , = total area of inland beach in m tb 
Ff = area needed for additional non-specified functions 
. 2 
in m (left to the ideas of the designer) 
4.3.2. A theoretical approach of some norms for the capacity of 
outdoor recreation areas 
The number of visitors in certain, more natural, areas can in 
general be approached with the following formula (see VAN DEN BERG, 
1973) 
K = g,d,C- (23) 
where: K = recreationists capacity in pers/ha/day 
d = road density in m/ha 
c = circulation factor per day = 
m.m.v. 
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g = average number of people per group 
a = average mutual distance between groups in meters 
For the parameter a another one can be taken, namely t = 
average time between the meeting of groups- This value then is: 
a.60 ,0/, 
c =
 vTTÖöö" (24) 
where: t = average time between meetings in minutes 
a = average mutual distance (in meters) 
v = moving speed in km/hour 
With this approach some capacities were calculated as for 
instance: 
- walking on forest paths: 
with g = 3 c = 8 d=100 and a = 200 this gives: 
K = 12 p/ha/day 
- bicycling in special landscapes: 
with g = 3 c = 8 d = 1 0 and a • 400 this gives: 
K = 0.6 p/ha/day 
- horseback riding in special landscapes: 
with t = 1 0 v = 8 g = 8 and d = 10 this gives: 
K = 0.24 p/ha/day 
4.3.3. Research with regard to the water quality of inland 
beaches 
In the Netherlands research has been carried out to find the 
relationship between the use of water by recreationists and the by 
this effected pollution of the water. Furthermore the use of this 
relationship as a basis for criteria and layout was studied. First 
a theoretical approach was made, secondly measurements were carried 
out for controlling the theory and thirdly norms and capacity were 
determined based on the results of the theory and the fieldwork. 
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1) Theoretical approach 
The number of bacteria in the water depends on the number (and 
frequency) of people using the water. It was assumed that this 
number of bacteria can be based upon: 
- a die-down curve of Bacterium Coli from 10 days 
9 
- each swimmer brings, on the average, into the water 1.8 x 10 
bacteria from pathogeneous origin (from the stomach, etc.) 
The bacteria level at the end of the day, on which the first 
use has been made of the water, now is (see SCHÖLTE UBING and 
D.W. KATS, 1966) 
nj = 1.8 x 103 B/I (25) 
where: n = number of bacteria per ml at the end of the first 
day 
B - number of bathers on day 1 
3 I = amount of water in the pool or lake in m 
The number of bacteria in the water at the end of a certain 
day p now depends on the number of bacteria inserted at that 
day as also on the bacteria still alive of the nine days before. 
Or: 
N = n + 0.77 n , + 0.60 n . + 0.46 n „ + 0.34 n . + p p p-1 p-2 p-3 p-4 
+ 0.24 n
 c + 0.16 n , + 0.10 n , + 0.05 n 0 + 0.02 n „ (26) p-5 p-6 p-7 p-8 p-9 
where: N = number of bacteria per ml at the end of day p as sum 
of the number of bacteria left over from the 
previous days 
n = n ..... n = number of bacteria brought into the p p-l p-q * 
water per ml on day p; day p-l .... day p-9 respectively 
With this formula and knowledge about the frequency of 
number of visitors (swimmers) per day it can be calculated for 
a given I what the number of bacteria on each day of the 
recreational season is. 
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If something is known about the upper limit of the permitted 
pollution it then is possible to find a criterion for the 
contents of the inland beaches, used as swimming waters. For 
Holland the upper limit of the pollution is 500 bacteria per ml 
and with this it was found with the above described method that 
3 
per swimmer is needed approximately 15 m of water. 
2) In order to check the above given approach a research was carried 
out on two inland beaches in 1968 and 1969. The following data 
were gathered: 
- estimations as well as exact countings of the number of visitors 
- the same with regard to the swimmers (out of the total population 
of visitors); also based on questionaires 
- questionaires with regard to origin, type of groups, duration 
of stay, etc. 
- samples of the water to determine: 
. the physical-chemical properties 
. the bacteriological properties 
It was found that (see fig. 11) 
- in both inland beaches the total salt concentration was 
increasing during the recreational season. The amount of 
chloride, sodium-, potassium- and ammonia-ions increased, while 
the increase of the number of bacteria was so high that this 
exceeded the normative level of 500 per ml; 
- the formula of the theoretical number of bacteria was under-
estimating the real situation; 
- a not for recreation used sand pit along one of the inland 
beaches showed very less pollution during the season. 
3) Based on this figure it is also possible to determine the maximum 
number of people which can visit the inland beach with a given 
contents and form. It was found that the planning capacity can 
be calculated by means of the following equations (see SCHÖLTE 
UBING, 1969) 
- for a circular lake (see fig. 12): 
G.Pg = 3.14Sfe2 + 140.86Sb + 7.47Sb (1.68G-119.82)* (27) 
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Fig. 11. Measured and calculated number of bacteria for 'Zandenplas' 
and 'Loofles' during the recreation season 1969 (after 
VAN LIER, 1974) 
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Fig. 12. The relationship, for a circular lake, between the design 
capacity C (2000 to 50 000 pers./day) and: the beach 
crowdedness P (—) as well as the beach acreage 0 (-—) 
s s 
both for S -values of 40, 60, 80 and 100 m; the water acreage b 
0 ( ) and the radius R of the lake (—-.—).Max.depth of the 
lake 1,5 m; underwater slope l;30(after SCHÖLTE UBING, 1969) 
39 
B(m) 
P s (m2 /pers) 
4 5 r 
O s ,O w (ha) 
- 4 0 0 
- 3 0 0 
- 10 -100 
- 20 - 2 0 0 
10.000 20.000 30.000 40.000 50.000 
design capacity (pers /day) 
0 l-O 
Fig. 13. The relationship, for a rectangular lake, between the design 
capacity C (2000 to 50 000 pers./day) and the beach 
crowdedness P (-
s 
-) as well as the beach acreage 0 ( ), 
both for S, values of 60 and 80 m; the water acreage 0 b w 
( ) and the length B of the lake ( ). Max. depth of 
the lake 1.5 m; under waterslope 1.30; A=2B (after 
SCHÖLTE UBING, 1969) 
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- for a rectangular lake (see fig. 13): 
G.P = 4SU2 + 202.80S,. + 11.28S, (G-250)* (28) 
s o b b 
where: G = planning capacity in persons per day 
P = the beach crowdedness 
s 
S, = width of the beach b 
4.3.4. Determination of the capacity of lakes for watersports 
(boating) 
When measuring several properties of lakes as for instance the 
acreage, the shoreline - water acreage factor, the total shorline 
length, etc. it is possible to calculate such things as the number 
of sailing boats per ha of water, the needed capacity of mariners 
etc. For Dutch lakes it was found that (see BROUWER, 1973): 
BW = f x ^ p x 200-J- (29) 
where: BW = number of sailing boats per ha of water 
f = ratio sailing boats - boats at the shore 
OWB = shoreline - water acreage factor for shorelines 
suitable for water sports needed for a boat at the 
shore 
IT = 3.14 
W = water acreage in hectares 
The BW-value can be calculated by means of two nomograms. The 
first one gives the shoreline - water acreage factor (OW) (see fig. 
14) and the second one gives the BW-value (see eq. 29 and fig. 15). 
The PC-value can be calculated by means of: 
PC - W x BW x ^Y~ (30) 
where furthermore: PC = actual capacity in number of boats. 
This value can also be found by means of a nomogram (see fig. 16). 
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The capacity of the marinus surrounding the lake can be 
calculated by means of the following equation: 
JCW = PC( 1 0 0-^ S + t + V + w )) (31) 
where: JCW = marina capacity 
PC = actual capacity, in number of boats sailing and at 
the shore 
s = boats passing by from other sites, in per cent of PC 
v = boats from other sites using the lake for one day, in 
per cent of PC 
w = boats resident in the lake having an overnight spot 
outside the marina, in per cent of PC 
t •» number of trailer boats in per cent of PC 
UN = net sailing boats in per cent of PC 
For this last value a nomogram was constructed for the Dutch 
lakes and situation (see fig. 17). 
4.4. S u m m a r y 
In this section attention has been paid to research regarding 
the layout of outdoor recreation projects. First some background 
problems are given and secondly some possibilities with regard to 
research have been described. Finally four examples are given of 
research which already has been carried out. Results of this for 
inland beaches, water quality, norms for outdoor recreational 
areas as also for Dutch lakes used for boating are given. 
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V. PROVISIONS OF RECREATION IN AND NEARBY URBAN AREAS 
5.1. B a c k g r o u n d 
In the Netherlands provisions for recreation in and nearby 
urban areas is extremely important, because almost all new housing 
takes place in new special areas (subdivisions) of the existing 
cities and towns. Since there is a special law on physical planning 
in Holland in which it was decided to keep the existing rural areas 
open, it is impossible to build a house in the rural areas, unless 
it is a part of a farm. The new sub-division should take care of 
a good competition position for living there compared to living 
in the rural areas. 
Therefore wishes of the future inhabitants should be taken into 
account. One should try to get a differentiation in these new 
residential quarters. Different groups of people, however, have 
different wishes. This counts not only for the wishes regarding 
the housing conditions only, but also with regard to the recreational 
facilities. 
Many factors have an influence on what people want regarding the 
housing conditions and other facilities in their (new) residential 
quarters as for instance: the family phase, age, the profession, 
income, working conditions, type of houses and style of living, etc. 
Therefore research is needed to find out what conditions people 
like to have in their residential quarters and what background 
variables are playing a role with this. Another important aspect 
of this is the relationship between (the use of) facilities inside 
the cities and the ones outside the cities. Studies in this field 
have also to be carried out. 
5.2. S o m e e x a m p l e s o f p r o v i s i o n s a n d 
r e s e a r c h 
5.2.1. General 
In order to get some insight in behaviour and wishes of people 
regarding outdoor recreational provisions inside or nearby cities 
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it is quite clear that research is needed. Social scientific 
research regarding the following aspects should be carried out: 
- what is the behaviour of people visiting sites 
- what type of sites are they visiting? 
- when are they using it? 
- with what frequency is it used? 
- with whom (how many persons) are they visiting the facility? 
- how did they get there? etc. 
Information has to be gathered by means of questionaires, 
observations, literature studies and with time budget studies. 
One of the major problems in this kind of studies is the classification 
of behaviour and also the facilities. Once found these classifications 
the inter-relationship between both must be the major part of the 
studies in the future. 
5.2.2. Provisions in cities 
A very important aspect to improve the living conditions of 
people in urban areas is to incorporate the needs of the playing 
child, who is spending the major part of his free time in and 
around the house. 
In Switzerland it is very good understood by now, thanks to 
the work of the Foundation 'Pro Juventute' ('for the youth') that 
an essential part of the 'furnishment' of residential quarters is 
formed by provisions for all kinds of recreation. This not only 
counts for the houses themselves (central room where the different 
members of the family can do their own activities in the same room 
and so meet each other again in this age of generation gap), but also 
for the direct evironment surrounding the houses (lawns, playing 
streets etc. to meet the neighbour children and people) as also for 
parks in the city-quarters for the different types of recreation to 
meet other people. In Zurich the community has built 13 of these parks 
for each quarter. They are situated within a 15 minutes walk for 
mothers with their children. All kinds of recreation can be carried 
out in these parks: indoors as well as outdoors since a building is 
included for activities as painting, ceramy, acting, etc. 
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In the Netherlands most cities (especially the older ones) have 
city-parks. Criteria are set up with regard to the needed different 
types of parks (from city-quarter park to regional parks) concerning 
their size, accessibility and layout. Another development is the 
creation of rather small areas in new quarters with vegetation and 
small playing fields for the mothers with their children. 
5.2.3. Allotment gardens in the Netherlands 
A typical Dutch type of provisions are the so-called allotment 
gardens. These are complexes of little gardens in and especially 
nearby (on the border of) cities. These provisions are originated 
by the fact that citizens wanted to support themselves with 
vegetables by means of little gardens outside the walls of the 
old cities. It started already in the 14th century (see ZANTKUIJL, 
1973). In the 17th century the first organizations in this field 
were created (Rotterdam). In Holland as also for other parts of 
Western Europe three types of allotment gardens can be distinguished: 
a) gardens of the charitative type 
b) gardens of the utility type 
c) gardens of the recreational type 
sub a. This garden was created by several organizations and their 
intention was to give cheap help to the poor (vegetables, portatoes; 
health, etc.) as also from a point of view of ethical considerations 
(no misuse of liquor etc.). Since the economy was improving and the 
wellfare has increased a lot the gardens changed towards the utility 
and recreative type. 
sub b. These ones were developed out of the former ones. They can 
be considered as being a medicin against the disadvantages of 
city life. This type had a physical and psychological purpose. They 
are a combination of flower- and vegetable-gardens and sometimes 
had already a small barn for equipment and shelter. 
sub c. The recreative type is the most recent development. These 
ones are situated on larger complexes and consist of lots with a 
small house, lawns and flowers and also central facilities as shops, 
playing fields, etc. 
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5.2.4. Relationship between sites inside and outside cities 
5.2.4.1. G e n e r a 1. An inportant aspect of outdoor recreational 
facilities in urban areas is the relationship they have with 
provisions outside the cities. For the realisation of these last ones 
one ought to know what facilities exist in the cities themselves, 
because in some way they influence recreational behaviour in general 
as well as the number of people using the outside facilities in 
particular. Or putting this in a formula 
R b > u=f(x 1 ... xn; A.; Ao) (32) 
where: R^ = recreational behaviour of people in urban areas 
x, ... x = socio-economic variables 1 n 
A. = (outdoor) recreational facilities in city 
A = outdoor recreational facilities outside (in 
o 
rural areas) 
In terms of number of visitors, this can be described as follows: 
V • f<Rb,u' Ao> <33> 
o 
where: V j = number of visitors to outdoor recreational facility j 
in rural area 
Combination of these two equations led to: 
V = f ( x i ••• V V V Ao> ( 3 4 ) 
o 
In other words: when creating a new outdoor recreational 
facility or opening up special areas in rural environment one. has 
to take also into account (aside from socio-economic factors or 
demand and already existing facilities in the area itself) the 
impact of the facility(ties) in the cities or towns. 
5.2.4.2. R e l a t i o n s h i p f o r i n l a n d b e a c h e s . 
An example of this relationship can be given for inland beaches in 
the Netherlands. In a model the description of the number of visitors 
50 
visiting these projects is given depending on facilities among 
other things in the following way (non-free entrance inland beaches 
with a high accommodation level)(see also VAN LIER, 1973): 
"YD, 
V = a(P-E+B)e r(A ,+A .) 
cl c2 
-1 (35) 
for free entrance inland beaches with a low accommodation level 
holds: 
V = a(P-E) + ßB 
-YDr 
e r(A c l +A c ]) (36) 
where: V = total number of visits to an inland beach per origin 
on a certain day 
P = number of inhabitants of origin 
E = number of inhabitants of origin on vacation elsewhere 
B = number of vacationists incoming to origin 
D = road distance between origin and site in km 
r e 
A . = capacity of alternative outdoor recreation sites 
cl r 
inside origin, weighted according recreation type 
A „ = capacity of alternative outdoor recreation sites 
outside origin, weighted according recreation type 
and distance between origin and site 
e = base of natural logarithms 
The term A , is a measure of the provisions inside (or at the 
cl 
border) of the municipalities and is determined as based on a 
capacity value c by means of eq. (37): 
1 g -c L
, n n 
n=l 
cl g 1 g
 c 
L
, n n 
n=l 
(37) 
where furthermore: g = weight of the type of facility 
c = capacity of the facility (normative or 
measured) 
weight of 
swimming pools, inland beaches, etc.) 
g = the facility studied (in our case 
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In the same way the A „ was determined by means of the eq. (38) 
through (10) 
k 
I *r -, r c . 
_ n n n . k 
A„ - — = 4" I g r c (38) 
c2.a g 5 f; °n n n 
M M 
A „ , = y g r c = — Y g r c (39) 
c2.b Lt °m m m 5 ^, m m m m=1 m=1 
Ac2 » Ac2.a + Ac2.b ( 4 0 ) 
where furthermore: A „ , = capacity of alternative outdoor recreation 
cz. b 
sites outside origin within distance 
zone a, weighted according recreation 
type 
A „ , = capacity of alternative outdoor recreation 
c2.b 
sites outside origin within distance b, 
weighted according recreation type 
g =g = weight per type of facility 
r = reduction factor depending on distance 
c = capacity of the facilities 
The original formula (model) can now be rewritten as follows: 
-yD -yD 
V - ct(P-E+B)e r q(P-E+B)e r 
( A c l + A c 2 ) 5 k M ^ 1 ; 
l / 5 ( y g c + y g r c + y g r c ) L
, n n L, e n n n L, °m m m 
n= 1 n= 1 m= 1 
This model proves that the number of visitors on an inland beach, 
situated in rural areas, also depends on the facilities inside the 
origin. How the mechanism really works, however, is not quite clear. 
For the Netherlands for instance this impact is not well understood, 
at least not in quantitative terms. Some other indications, however, 
exist also. In the year 1956 it was already found (see R.N.P. 1961) 
that the percentage of people, leaving the cities on an average summer 
Sunday varies largely and among other things depends to a large degree 
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on the facilities in and at the borders of the cities. For instance 
the percentage of people leaving Rotterdam and Amsterdam was about 
27% (1956) and for a town like Hilversum it was about 16%, when 
taking the border areas (forest areas) as part of the city. In 
other words the facilities inside and especially the ones on the 
borders (which are working as interceptors or intervening 
opportunities) do have a measurable impact on the number of 
visitors visiting provisions in rural areas or paying a visit to 
the rural area itself (for instance driving for pleasure, etc.). 
5.2.4.3. A s p e c i a l r e s e a r c h . Because of this it 
was decided to carry out a research concerning this relationship 
between outdoor recreational behaviour inside and outside the 
cities in the Netherlands. In this research, which is sponsored 
by the Ministry of Culture Recreation and Social Affairs a 
distinction can be made in the problem statement as well as the 
way and phases the research is carried out. 
The statement of the problem is the next one: 'What is the 
relationship between the outdoor recreational behaviour outside 
the cities, town, villages etc. and the availability and type of 
outdoor recreational facilities inside the cities etc.'. 
Making the research operational it is important to gather data 
on: 
1) the availability and use of outdoor recreational facilities inside 
the city 
2) the availability and use of outdoor recreational facilities 
outside the city 
3) outdoor recreational behaviour inside and outside the cities 
4) the relationship between both recreational behaviours 
5) the meaning of the available provisions in this relationship, 
especially with regard to the meaning of the inside provisions 
for the outside recreational behaviour 
The research has been carried out in 3 phases: 
A. An inventory of outdoor recreational provisions inside and 
outside cities. This was done for 15 municipalities which were 
drawn at random according to the next four criteria: 
53 
- a distribution over the entire country with sufficient large 
variation in outdoor recreational facilities outside the cities 
- a sufficient variation in size of municipality (level of 
urbanism) 
- a sufficient variation in facilities inside the cities 
- the possibility of using data from already carried out 
research (for instance with regard to the inventory of 
facilities) within the area 
For the inventory inside the origins a subdivision was 
made in three categories: 
- projects on which playing is the most important activity, 
such as : 
. playing fields for children 
. small pools 
. play gardens 
. little fields for playing soccer etc. 
. Robinson playing fields 
. fields for wheel skating 
. other concrete playing fields etc. 
- projects on which sport is the most important activity, 
such as: 
. sport fields 
. sporting complexes 
. open air swimming pools 
. ice tracks 
. horse riding stables etc. 
- projects for more passive forms of recreation 
. farms for children 
. zoos 
. deer parks 
. pools with fishes etc. 
. gardens with walking paths 
. 'neighbourhood'parks (>1 ha) 
. city quarter parks (>6 ha) 
. parks for an important part of the city (>30 ha) 
. city parks (>200 ha) 
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The inventory of the provisions outside the urban areas has 
been done in the following categories: 
- special attraction center as for instance Keukenhof (flower 
gardens of international meaning), outdoor museums, etc. 
- special created multifunctional elements (>200 ha) as for 
instance the 'Amsterdam Wood' etc. 
- free entrable forests, heath fields (moorlands) and dunes 
with specific facilities as pools etc. 
- beaches etc. on the sea (coast) 
- lakes and other pools 
- cities and small villages with a recreational value from a 
point of view of history 
B. Investigation of the use of outdoor recreational projects in 
the in phase 1 selected areas. 
In this phase a systematical observation is carried out on 
several days with regard to: 
- whether facilities are used 
- when they are used 
- by whom they are used 
- for how long people are using them 
- what categories of the people are using them (age, sex, etc.) 
- with what frequency they are used 
C. Investigation of the behaviour of inhabitants of a number of 
municipalities with a large variety in available provisions. 
In this part of the study guestionnaires are used in which 
the following data are gathered: 
- the choice of the open air as motive for carrying out outdoor 
recreation as also other motives 
- the other free time behaviour (apart from outdoor recreation) 
- the unanswered wishes people have with regard to spending their 
free time 
- the direct environment of the housing as well as the housing 
itself 
- properties of the family as for instance number of people etc. 
- a number of personal properties such as age, sex, profession, 
school, work, education, etc. 
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- the amount of free time and the regularity (or irregularity) 
of it 
At this moment no results are available since the calculation 
and analysis-phase is not yet finished. 
5.2.4.4. R e l a t i o n s h i p f o r t h e ' A m s t e r d a m 
W o o d ' . A special relationship, however, can be given for the use 
of the multi functional element 'the Amsterdam Wood' and the people 
of Amsterdam. 
This project of about 1000 ha consists of forests, open areas 
and water surfaces. The layout is as given in table 1. 
Table 1. The general layout of the 'Amsterdam Wood' (after DAMEN, 
1973) 
- two larger lakes 189 ha 
- wet lands surrounding the lakes (special vegetation) 113 ha 
- row-track, sport-field, riding stable, etc. 106 ha 
- build-up areas 10 ha 
- forest area 400 ha 
- paths for walking, bicycling, horse back riding, 
traffic as also open area (fields) 185 ha 
1003 ha 
The whole project has several special attraction points as for 
instance a row-track, fields for organized sports, a deer-park, a 
youth-hotel and camping, an arboretum, an area for waterbirds, 
two farms, playing fields, a large lake, an outdoor theatre, etc. 
A research has been done to find out what the relationship is 
between the number of visitors from each city-quarter of Amsterdam 
and the travel distance and facilities in their quarters as also 
a social-economic score of the (inhabitants) of the quarters. With 
this data it was tried to fit three types of models (see DAMEN, 1973) 
Y = a . e~bx + c (42) 
r 
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where: Y = relative visits per city-quarter (= 100 V/P) 
V = number of visitors per quarter 
P = number of inhabitants per quarter 
x = road distance in meters 
a,b,c = to be estimated parameters 
e = base of natural logarithms 
This function is a distance-decay function saying that the 
difference in number of visitors just depend on (aside from the 
population) the differences in distance. To improve the function 
it was first tried to put in a score for the alternative recreational 
facilities inside Amsterdam itself. Therefore all smaller to larger 
parks differing from 0.5 ha through 49 ha were investigated, as also 
swimming facilities and their number of visitors, varying from 
3920 (peak day) to 8750. A score for alternative facilities was 
formed in which the distance to the respective quarters was also 
taken into account. The model therefore was of the following type: 
Yr = ax"b . A-C (43) 
where furthermore: A = score for the alternative recreational 
facilities in Amsterdam 
b,c = to be estimated parameters 
At last the influence of the socio-economic variables on the 
visit to the 'Amsterdam Wood' was examined. A score for this was 
used. In this score 7 factors were taken into account: possession 
of telephone, educational level in two ways, income, business-heads, 
free jobs and higher employees. The model was extended to: 
Y = ax~b . A~C . S_d (44) 
where furthermore: S = social-economic score per quarter 
b,c,d = to be estimated parameters 
In the results of the investigation it was proved that the 
distance could not explain more than 24% of the variance in number 
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of visitors. Including the alternative facilities this increased 
to 42% and adding in addition the social-economic score it went up 
as high as 64%. This was similar to the outcome of a research done 
in the 'Amsterdam Wood' in 1954, where it was proved that: 
- the most crowded parts of the project, the ones which are situated 
close to the city, were occupied by people from the poor city-
quarters 
- the southern, more quiet part, was visited by more well to do 
people 
- on crowded hot summer days the total area was especially visited 
by the 'poor' people, while the well to do people travelled over 
a larger distance to other projects. 
5.3. S u m m a r y 
In this last section something is given about outdoor recreational 
provisions in and nearby cities. Examples are given of the special 
city-quarter parks system created by the Foundation 'Pro Juventute' 
in some cities in Switzerland as also to the typical Dutch system 
of the allotment gardens. 
Special attention is also paid to the relationship between sites 
inside and outside cities. Examples are given of the influence inside 
provisions can have on the use of facilities outside cities as for 
instance for inland beaches and a large multi-functional project the 
'Amsterdam Wood'. 
VI. SUMMARY AND CONCLUSIONS 
This note is a result of a study trip made to the U.S.A. in the 
summer of 1974. Some universities and other research institutions 
were visited. Both on Michigan State University and on Cornell 
University some seminars and lectures were given with regard to 
special topics on outdoor recreation. The four different topics 
are described in this note. 
The first one gives a description of outdoor recreation research 
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in four Western European Countries : Great Britain, Belgium, Germany 
and the Netherlands. Three aspects of the research are given: the 
organization, the type of research as also the application of the 
results. The differences between the four countries are shown. 
The second topic on capacity and layout of outdoor recreation 
projects gives a system for the determination of (especially) the 
planning capacity of a new to be created site. The different 
elements of the system then are studied in more detail. Finally 
a description is given how the different data can be used to find 
the wanted planning capacity. 
In the third section special attention is given to the whole 
problem of the layout of new sites. First a description is given 
of the ways in which field work can be carried out as also the 
several data which can be gathered in this way. Secondly some results 
are given regarding own research on inland beaches, a theoretical 
approach of the determination of norms for outdoor recreation 
areas, the waterquality of inland beaches as also the determination 
of the capacity of lakes for watersports (especially boating). 
In the last section something is given about provisions in 
and nearby cities. Some examples of provisions are given as the 
city-quarter parks in Switzerland and the allotment gardens in the 
Netherlands. Special attention is paid to the relationship between 
provisions inside and outside cities. A theoretical approach is 
given as also some examples for inland beaches and the 'Amsterdam 
Wood'. 
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